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The elementary school curriculum has undergone many 
changes in the past few decades# The ma^or changes tend 
to reflect the goal of education for full participation in 
a democratic society. As the goals changed, the curriculum 
also changed. With the launching of Sputnik in 1957, the 
dominant motive for education hecame that of national 
survival.1 Advancements in technology and science resulted 
in a critical look at the existing curriculum. Criticisms 
v/ere directed at the type of learning being fostered in the 
public schools of America. The mathematical preparation of 
students was one of the areas receiving emphatic criticism. 
Research in this area led to emphasis being placed on the 
learning and understanding of fundamental mathematical 
concepts. 
The course of study in arithmetic, as well as the 
methods by which it should be taught, has been a contro¬ 
versial issue since 1935, when the meaning theory was first 
^William B. Ragan, The Modern Elementary Curriculum 
(New York: Holt, Rinehart and Winston, 1966), p. 35. 
1 
2 
discussed.'1' Out of this controversy came research 
studies that disclosed the traditional arithmetic program 
to "be inadequate in its preparation of pupils. The 
traditional method which involved the memorization 
of rules, rather than the development of understanding, 
produced a large percentage of adults who look back on 
arithmetic with profound dislike. Even those who liked 
arithmetic while in school learned rules without under¬ 
standing the basic principles upon which arithmetic is 
built.^ 
Research on the teaching of arithmetic and its role 
in the elementary school has led to the conclusion that 
arithmetic can best be learned through a problem-solving 
technique based on concept formation. The term "new" 
arithmetic was introduced. When the concept of the "new" 
arithmetic is fully -understood (as relating to discovery of 
the fundamental mathematical concepts which are the basis 
for all arithmetic learning), children can be taught methods 
for working with numbers without the memorization of rules. 
The modem approach to arithmetic presents a challenge 
to teachers. Rappaport sums up this challenge by saying, 
^"William H. Brownell, "Psychological Considerations in 
the Learning and the Teaching of Arithmetic," Tenth Yearbook of 
the Rational Council of Teachers of Mathematics (New York; 
Bureau of Publications, Teachers College, Columbia University, 
1935), pp. 1-31. 
p 
Wilbur H. Dutton, "Attitudes of Prospective Teachers 
toward Arithmetic, "Elementary School Journal, LII (October, 
1951), p. 88. 
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'•Elementary school teachers have the very important 
responsibility of helping the elementary school child 
develop an -understanding of, and an interest in mathe¬ 
matics."1 How are these teachers to carry out this 
responsibility most effectively? It is clear that 
they must have a thorough understanding of the concepts 
of mathematics. They must also be familiar with research 
findings that relate to the teaching of arithmetic. 
Many authorities feel that this is not the case. 
Taylor and Mills studied the preparation of a selected 
group of college students in training for the teaching 
profession and concluded that most students who plan to 
teach arithmetic do not have an adequate knowledge of the 
processes that are necessary for effective teaching of the 
subject.^ 
The educator, since he is a scientist, should feel 
that it is both his privilege and responsibility to keep 
abreast of research in the field. It is just as impor¬ 
tant that he use sound logic in deciding which principles 
to accept and which to reject. The tested findings of research 
should have a significant influence on the method used in the 
classroom. To what extent is this true for the elementary 
school teachers? If an ideal situation exists arithmetic in 
^David Rappaport, “Preparation of Teachers of Arith¬ 
metic," School Science and Mathematics, LV (195Ü), p. 642. 
p 
E. H. Taylor and C. N. Mills, Arithmetic for Teacher 
Training Classes (New York: Henry Holt and Company, 1953), 
p. viiiT 
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the curriculum will satisfy the chief objective of education; 
namely, preparation for social usefulness. 
It is believed that modern methods of teaching 
arithmetic can and will improve pupil performance. The 
success of such a program, however, depends primarily upon 
the teacher. The professed lack of knowledge of the subject 
needs examining. There is a definite need to locate teachers 
who use the methods of teaching that have been suggested by 
research findings and reported in current literature. It 
seems feasible that a survey of teachers' opinions regarding 
certain aspects of arithmetic teaching will provide 
encouragement for those timid individuals who have previously 
been afraid to attempt new techniques of teaching. 
Evolution of the problem 
Many elementary schools have reorganized or are 
reorganizing their curricula in order to emphasize science 
and mathematics. This reorganization has resulted in the 
placing of some teachers in these areas, not because of their 
formal preparation but because of their interest in the subject. 
Many of these teachers profess a lack of knowledge of the 
methods for teaching arithmetic that have been suggested by 
research groups during the last decade. The writer began to 
wonder how far this lack of knowledge extends. A survey of 
literature dealing with "new" arithmetic increased the writer's 
curiosity. It seemed that an examination of the opinions of a 
selected group of elementary school teachers, in regards to 
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their agreement or disagreement with opinions expressed in 
the literature, would be beneficial to the field of education. 
Contributions to educational knowledge 
It is hoped that this study will make the following 
contributions to the science of education: 
1. It may disclose the extent to which certain 
elementary teachers keep abreast of research 
in their field. 
2. It may provide data on which programs for the 
teaching of arithmetic may or should be revised. 
3. It may reveal the relationship of research 
studies to actual teaching procedures. 
4. It may stimulate teachers to an awareness of the 
trends in the teaching of arithmetic. 
5. It may encourage further research in this area. 
Statement of the problem 
The problem involved in this study was to ascertain the 
extent to which opinions expressed by certain elementary school 
teachers pertaining to the nature, organization, and method¬ 
ology utilized by them in the teaching of arithmetic were in 
essential agreement with research findings in arithmetic. 
Purpose of the study 
The general purpose of this study was to ascertain to 
what degree selected teachers of arithmetic in grades five and 
six of the Atlanta Public School System agree or disagree with 
the posture of authorities on arithmetic education as ex¬ 
pressed in research findings. 
More specifically, the study was planned to ascertain 
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teachers' opinions on the following aspects of the teaching 
of arithmetic: 
1. What should he the objectives of a modern 
arithmetic program? 
2. How does child growth and development affect 
the teaching of arithmetic? 
3. What methods are most effective in assuring 
maximum performance of pupils? 
4. What is the role of meaning in the teaching of 
arithmetic? 
5. How should drill be used in a modern arithmetic 
program? 
6. What are the important features of a modern 
arithmetic program? 
7. How is arithmetic related to other subject areas? 
8. How should progress in arithmetic be measured? 
9. How do various theories of learning relate to 
arithmetic teaching? 
The study was also designed to disclose the nature of 
formal preparation of teachers of arithmetic. 
Limitations of the study 
The data for this study were obtained through the use 
of a specifically designed questionnaire of the opinionnaire 
type. It is therefore subject to the limitations of question¬ 
naires and/or opinionnaires. 
The study was further limited in this manner: 
1. The data were gathered from selected teachers of 
grades five and six of the public schools of 
Atlanta, Georgia. 
2. The study did not attempt to measure teacher 
competency. 
7 
Locale and period of the study 
This study was conducted at Atlanta University during 
the summer and fall of 1966. Data were obtained from selected 
teachers of grades five and six in the Atlanta Public Schools. 
Subjects and Materials 
The subjects for this study were selected teachers of 
arithmetic in grades five and six of the public schools of 
Atlanta, Georgia. The Personnel Directory for the 1965-1966 
school term carried listings of two hundred and fifty teachers 
employed to teach fifth grade and two hundred and ninety-one 
teachers of the sixth grade. This group was stratified 
according to the grade taught and a fifty per cent random 
sample was taken. Questionnaires were mailed to one hundred 
and twenty-five fifth grade teachers and one hundred and 
forty-six sixth grade teachers. 
The data used in this research were obtained through the 
administration of a questionnaire containing selected items 
found in the literature on the teaching of arithmetic. 
Method of research 
The descriptive-survey method of research, utilizing the 
specific technique of the questionnaire and statistical 
interpretation of the data were used. 
Research procedure 
The procedural steps used in conducting this study 
included the following: 
s 
1. Permission to conduct this study was secured 
from the proper authorities. 
2. The related literature pertinent to this study 
was reviewed, summarized and organized for 
presentation in the thesis. 
3. Pertinent items were selected from the literature 
and compiled into a questionnaire. 
4. The questionnaire was validated by using the 
following methods: 
a. Items were carefully selected and arranged 
under subheadings to satisfy the purpose of 
the study ■ 
b. The questionnaire was submitted to the thesis 
advisors for advice and corrections. 
c. The questionnaire was administered to a group 
of teachers enrolled in Education 614 and 
Education 502 at Atlanta University during the 
summer of 1966, as a pre-test of the instrument# 
d. The questionnaire was revised and siibmitted to 
faculty members at Atlanta University, for 
advice and correction. 
5. The questionnaire was duplicated and mailed to the 
selected teachers. 
6. The returned questionnaires were sorted and data 
classified and assembled into appropriate tables 
for presentation in the thesis. 
7. The findings, conclusions, and recommendations 
stemming from the analysis and interpretation of data 
were compiled for presentation in the thesis. 
Survey of related literature 
The literature reviewed pertaining to this study reveals 
that authorities are in essential agreement concerning the 
nature of arithmetic in the modern elementary school. The amount 
of research that has been done is vast and varied. Research 
findings have led to alterations, some drastic in both theory 
9 
and method. These findings should be studied by classroom 
teachers with the ultimate goal of improving instruction in 
arithmetic* Through thoughtful study and resourceful imple¬ 
mentation of these findings, learning in arithmetic may be 
improved. The literature reviewed relative to this study 
was concerned with the following areas: (1) the use of the 
questionnaire in educational research, (2) philosophy and 
objectives, (3) arithmetic in the curriculum, (4) the 
teaching of arithmetic, and (5) preparation of teachers. 
The use of the questionnaire in educational research.— 
The questionnaire as a data-gathering instrument is widely 
used. Koos lists three purposes which this type of tool can 
be used to satisfy: 
(l) To ascertain the state of practice in some 
field of activity; (2) to secure basic data to be used 
in ways more fundamental than to afford a mere de¬ 
scription of practice; and (3) to secure opinions, 
judgements, or the expression of attitudes. 
The questionnaire is a major instrument in descriptive-survey 
studies and is used to secure information from varied and widely 
scattered sources. It is especially useful when one cannot see 
all of the people from whom he desires responses or where 
there is no particular reason to see the respondent personally. 
There are two basic types of questionnaires. Best calls 
p 
these the open-form and closed-form questionnaires. The 
"*"Ieonard V. Koos, The Questionnaire in Education (New 
York: The MacMillan Company, iy2b), p. 161. 
p 
John W. Best, Research in Education (Englewood Cliffs, 
New Jersey: Prentice-Hall, Inc., iy59J, pp. 144-145. 
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open-form type calls for a free response in the respondent's 
own words. The closed-form type calls for a short, check 
response. The closed-form is quite satisfactory for certain 
types of information and has the added advantage of being less 
time consuming for the respondent. This type is useful for 
obtaining relatively objective responses. 
When the questionnaire is used to gather opinions it 
may be called an opinionnaire. Washington sought the opinions 
of a selected group of teachers concerning the teaching of 
arithmetic by using a closed-form questionnaire. She concluded 
that the teachers gave lip-service only to the methods for 
teaching arithmetic. Their answers did not show these methods 
1 2 ^ being practiced. Corrothers and ParksJ used Washington's 
instrument to conduct similar studies in different areas. 
The percentage of returns in questionnaire studies is 
of particular importance. Questionnaire workers are no longer 
content with fragmentary returns. It was once assumed that 
non-respondents were the same as respondents. This is no 
longer the case. Koos says, "We are far from knowing the 
■^Geraldine Washington, "The Teaching of Arithmetic in 
Selected Elementary Schools of Meriwether County, Georgia" 
(unpublished Master's thesis, School of Education, Atlanta 
University, 1963), p. 60. 
2 
Billie Jean Corrothers, "Opinions of Selected Teachers 
Concerning a Modern Elementary School Arithmetic Program" 
(unpublished Master's thesis, School of Education, Atlanta 
University, 1964). 
■Uficie B. Parks, "Teachers' Opinions About Modern 
Mathematics" (unpublished Master's thesis, School of Education, 
Atlanta, University, 1964). 
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proportions of response required to afford a given degree 
of validity."1 Travers says "A questionnaire of some 
interest to the recipient may be expected to show only 
2 
twenty per cent return, even when conditions are favorable." 
The percentage of returns from a large number of investigations 
was studied by Shannon. He found the mean number to be about 
seventy per cent.^ Other authors suggest methods for 
improving response and set ninety to one hundred per cent as 
the goal for truly dependable research. Travers quotes one 
writer as saying, "The safest rule to follow in deciding 
whether or not to use direct-mail questionnaires is: DON'T."^ 
Philosophy and objectives.— Objectives for teaching 
arithmetic have changed continuously during the past one 
hundred years. According to Morton, "One hundred years ago 
5 
arithmetic was largely mental gymnastics." The emphasis 
gradually changed from mental exercise to social usefulness. 
Textbooks published from 1935-1945 chose to implement this 
objective by including a larger content of problems related 
to daily living. 
"^Koos, op. cit., p. 167. 
2 
Robert Travers. An Introduction to Educational Research 
(New York: The MacMillan Company, 1956), p. 24b. 
^J. R. Shannon, "Percentages of Returns of Questionnaires 
in Reputable Educational Research," Journal of Educational 
Research, XLII (October, 1946), p. 1TC7 
4 
Travers, op. cit., p. 249. 
5 
Robert Lee Morton, "Teaching Arithmetic," What Research 
Says to the Teacher (National Education Association: Depart¬ 
ment of Classroom teachers, 1953), P« 3« 
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The traditional school and its objectives were 
satisfactory in that the demands of society were met. The 
merits of arithmetic in the traditional school are described 
in this statement: 
Arithmetic was the most popular subject with most 
teachers and pupils because it made sense, one 
could prove his answers, and it obviously had 
value outside the school. 
The varying theories of learning were considered in 
the formulation of objectives. Hilgard describes the 
association and field theories and calls functionalism, 
p 
connectionism, and behaviorism typically American. In the 
early part of the twentieth century, Thorndike sought to 
relate arithmetic teaching to the association theory of 
learning: 
Arithmetic consists not of isolated unrelated facts, 
but of parts of a total system, each part 'of which 
may help to knowledge of other parts, if it is learned 
properly.... Almost all arithmetical knowledge should 
be treated as an organized, interrelated system. 
This statement clearly shows that "new" arithmetic is not 
all new. 
It seems that objectives for teaching arithmetic are 
determined in part by the philosophies of the teacher's 
■^Robert Beck, Walter Cook, and Nolan Kearney, Cur¬ 
riculum in the Modern Elementary School (New York: Prentice 
Hall, Inc.", 1953),' p. ISO". 
2 
Ernest Hilgard, Theories of Learning (New York: 
Appleton-Century-Crofts, Inc., 194&), p. 97 
^E. L. Thorndike, New Methods of Arithmetic (Chicago: 
Rand McNally and Co., 1921), pp. 58-39. 
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role. Three philosophies of the teacher's role may be 
identified here. The three, which of course produce varying 
degrees of success on the part of the pupil, are authoritarian, 
laissez-faire, and democratic.1 The terms are practically 
self-explanatory. The democratic philosophy tends more toward 
the recommendations of research groups, for it allows the 
child a chance to make discoveries of mathematical facts for 
himself, while the teacher serves as a guide. 
Morton describes three theories of learning which are 
closely related to the philosophies discussed here. He calls 
these the drill theory, the incidental-learning theory, and 
the meaning theory. The first of these, the authoritarian- 
drill theory, emphasizes the computational skills needed in 
arithmetic but neglects the social aspect. An important facet 
of this theory is the memorization of rules and facts. The 
incidental-learning or laissez-faire theory, on the other hand, 
places emphasis upon the social phases of arithmetic learning, 
while tending to ignore entirely the significance of an 
understanding of mathematical concepts. The meaning theory 
is considered to be most acceptable, because it aids in the 
attainment of mathematical concepts by helping the child to see 
p 
sense in what he learns. 
^Committee of flexibility of the New York Study Council, 
Developing Meaningful Practices in Arithmetic (New York: The 
Council, June, 1951), pp. 3-4. 
2 
Robert L. Morton, Teaching Arithmetic in the Elementary 
School, The Primary Grades, Vol. II (New York: Silver Burdette 
Co., 1937), pp. 8-13. 
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Newer trends in arithmetical learning were a result of 
much research and changing social patterns with subsequent 
changes in objectives. McConnell's description of the 
recent trends gives support to the objectives of contemporary 
mathematics programs: 
The issues are clear-cut. The newer point of view 
emphasizes relatedness rather than itemization. It 
stresses generalizations instead of extreme specificity. 
It conceives of learning as a meaningful, not a mechani¬ 
cal, process. It considers understanding as more im¬ 
portant than mere repetition or drill. It looks upon 
learning as a developmental process, not one of fixation 
of stereotyped reactions. It encourages discovery and 
problem solving rather than rote learning....! 
The chief purpose for learning arithmetic might, in a 
p 
broad sense, be for problem-solving. Certainly, this was 
the utilitarian viewpoint which was accepted for the last 
half of the nineteenth century. Objectives have shifted, 
however, from mental gymnastics, to social usefulness, and 
finally to concept development for fostering the maximum 
development of the powers of each individual.^ 
School personnel desiring to formulate acceptable and 
workable objectives for a modern arithmetic program will do 
well to remember that arithmetic is a part of the culture of 
the race. Once this is realized, objectives may be formulated 
^T. R. McConnell, "Recent Trends in Learning Theory," 
Arithmetic in General Education, Sixteenth Yearbook of the 
National Council of Teachers of Mathematics (New York: Bureau 
of Publications, Columbia University, 1941), pp. 2bb-2S9. 
John R. Clark, Arthur Otis, and Caroline Hatton, Primary 
Arithmetic Through Experience (Yonkers-on-Hudson, New York: 
V/orld Book Co., 1950, p. 1. 
'Ragan, op. cit., p. 346. 
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around the needs of children suggested by Grossnickle and 
Brueckner: 
1. Children must understand the structure of the 
number system and the ways in which it operates 
in the performance of computation. 
2. To assure understanding the children should learn 
to perform number operations with intelligence 
and insight. 
3. They should learn what contributions number has 
made to scientific and social progress. 
4. They should have experiences that will develop 
resourcefulness and ingenuity in perceiving and 
dealing v/ith quantitative aspects of social usefulness. 
5. They should participate in meaningful activities 
which will lead thenuto appreciate the role of 
measurement in life. 
If these needs are considered, the objectives of the modern 
arithmetic program will be both functional and realistic. 
Arithmetic in the curriculum.— When arithmetic was first 
introduced into the elementary school curriculum the purpose 
was one of mental discipline. It was believed that the mind 
could be strengthened through memorization and repetition. 
This concept gave way to the idea that arithmetic did not 
necessarily need to be taught, because the child would learn 
the arithmetic facts that he needed without the aid of the 
school. As society changed this concept was also discarded. 
Arithmetic became an integral part of the curriculum because of 
its obvious relation to life. 
As arithmetic became a permanent part of the total school 
^Foster Grossnickle and Leo Brueckner, Discovering 
Meanings in Arithmetic (New York: Holt, Rinehart and Winston 
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curriculum it became necessary to define its role. Sueltz 
feels that curricular problems must be viewed in terms of the 
educational aims expected.'1' When this view is applied to 
arithmetic, educators must determine how the study of arith¬ 
metic can help satisfy the goals of the educational program, 
what topics should be taught, when they should be taught, and 
how they should relate to other school subjects. 
Among the factors that should be considered in defining 
the role of arithmetic in the curriculum are these: the 
learning of arithmetic is a gradual process, the mathematical 
and social phases of the subject should be integrated, the 
personal and social needs emerging in current living should 
serve as a basis for curriculum content, and arithmetic should 
p 
be taught in association with other school subjects. 
It is generally agreed that arithmetic learning follows 
sequential steps. It is also agreed that individual differences 
must be considered. Despite agreement on this latter point, 
it has been sorely neglected. Until recently, readiness for 
the learning of mathematical concepts was completely ignored. 
Morton suggests that definite provisions for individual 
differences be made in the course of study.^ When the 
1 
Ben Sueltz, ’’Curricular Problems-Grade Placement," 
Arithmetic in General Education, Sixteenth Yearbook of the 
National Council of Teachers of Mathematics (New York: Bureau 
of Publications, Teachers College, Columbia University, 1941), 
p. 21. 
2 
Leo Brueckner and Poster Grossnickle, Making Arithmetic 
Meaningful (Philadelphia: Winston Company, 1953)7 PP» lOO-lOl. 
•^Morton, op. cit.f p. 378. 
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function of the arithmetic program is studied and defined, it 
is agreed that emphasis should he on learning for application 
and not learning for discipline. 
The teaching of arithmetic.— Methods of teaching arith¬ 
metic have changed tremendously since the publication of 
Warren Colburn's First Lessons in lb21.1 Colburn's reasoning 
that if rules are to be useful they should be understood is 
an underlying principle of modern methods of teaching 
arithmetic. 
The teaching of arithmetic has passed through several 
stages of development. These may be classified as the 
ciphering-book stage which emphasized drill; the drill method 
which was prominent in most schools until 1935; the recitation 
or textbook method; the development of new processes through 
direct teaching; the project method; the Morrison or unit- 
mastery plan; and the Dalton plan. The phases of teaching, 
regardless of the method, should include the following: 
(1) motivation, (2) practice as differentiated from drill, 
p 
(3) application, and (4) evaluation. 
Competent teachers are well aware of the importance of 
proper motivation. Weaver and Gibbs include this statement 
concerning motivation in the conclusion to a report related 
"^Walter S. Monroe (ed. ), Encyclopedia of Educational 
Research, Revised edition (New York: MacMillan Company, 1950), 
p. 44". 
2Ibid., pp. 49-50. 
lb 
to concept formation in children: •'Conditions that focused 
the child's attention on the stimuli to be learned enhanced 
learning.1,1 
Research studies on practice have produced the conclusion 
that drill before understanding is not effective. In the 
traditional arithmetic program drill and recitation were 
considered to be the chief means of assuring mastery of facts. 
Research has shown this to be an ineffective method of learning 
for application. Modern programs will attempt to avoid the 
use of incorrect application of rules by developing insights 
and understandings on the part of the learner. Brownell 
suggests that these Linder standings be concerned with concepts 
which are basic to mathematical behavior; the nature of the 
operations with number, concepts and principles which pertain 
to relationships among quantities, and the systems of numerical 
2 
notations. 
Ineffective methods of teaching arithmetic involving 
emphasis on drill make remedial teaching necessary. Dennis 
did an experimental study with a group of sixth grade pupils 
in a Georgia school. The implications of his study were that 
a corrective program should be designed to meet the needs of 
individuals. Proper use of x>ractice may alleviate the need 
^■J. Fred Weaver and E. G. Gibbs, "Research on Elementary 
School Mathematics," Review of Educational Research, XXXIV 
(June, 1964-), pp. 273-2«5. 
2 
William Brownell, "The Place of Meaning in the Teaching 
of Arithmetic," Elementary School Journal, XLVII (January, 1947)j 
pp. 257-25b.  
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for corrective measures as suggested by Dennis.1 Concrete 
objects should be used to develop understanding before 
practice is given. 
Learning that cannot be applied to practical problems is 
of little value. This is especially true in our science 
dominated society. Grossnickle writes: "As science modifies 
our environment, arithmetic is the alphabet of the mathematics 
p 
which enables us to understand our culture." The application 
phase of teaching must receive the attention of classroom 
teachers. The learner should be able to apply the concepts 
he has developed to everyday situations. The problem-solving 
technique used in forming these concepts should be easily 
applicable to problem-solving in any area. Fuse studied the 
relationship of reasoning in arithmetic to fundamental arith¬ 
metic principles and reading comprehension and found that there 
was a positive and significant correlation between these three.^ 
To determine how effective learning is, it is necessary 
to evaluate. Evaluation is the process of finding the extent 
to which the actual experiences conform to the objectives. 
William Dennis, "A Study of Arithmetic Difficulties and 
their Corrective Measures for Sixty Pupils in the Sixth Grade 
of the Bailey Street School, Waycross, Georgia," (unpublished 
Master's thesis, School of Education, Atlanta University, 1941), 
pp. 63-64. 
2 
Foster Grossnickle, "Introduction," Instruction in 
Arithmetic. Twenty-fifth Yearbook of the National Council 
of Teachers of Mathematics (Washington: The Council, I960), 
p. 5. 
^B. Leandrew Fuse, "The Relationship of Solving Arithmetic 
'Reasoning' Problems to Other Aspects of Learning" (unpublished 
Master's thesis, School of Education, Atlanta University, 1954), 
p. 46. 
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Evaluation involves measurement and appraisal2" Appraisal is 
an inclusive term referring to a comparison of the measured 
achievement of one group with the comparable achievement of 
other groups. Measurement, the process of collecting data, 
is the quantitative aspect of evaluation. It may take many 
forms. Standardized tests, teacher-made tests, attitude scales, 
and diaries are all useful methods of evaluating growth in 
arithmetic. Observation is perhaps as important as all of 
these. It has the advantage of allowing for continuous 
evaluation. 
Many measurement devices fail to measure the extent of 
understanding of the structure of arithmetic. Smith made a 
study of this problem and suggests that standardized tests 
will become more useful in the field of elementary school 
mathematics as soon as these tests are revised to conform more 
2 
closely to the content and objectives of new programs. 
The major purpose of evaluation is to determine the 
extent to which pupils are achieving the objectives of the 
mathematics program. Other purposes are to guide in the selec¬ 
tion of instructional materials, to determine the effectiveness 
of the curriculum, to determine how pupils should be grouped 
^"National Council of Teachers of Mathematics, Evaluation 
in Mathematics, Twenty-sixth Yearbook (Washington: The 
Council, 1961), pp. 22-23. 
2 
Lee A. Smith, "A Comparison of the Contents of State- 
Adopted Textbooks With Contents of the Arithmetic Section of 
Selected Standardized Achievement Batteries," (unpublished 
Doctoral dissertation, University of Oklahoma, 1965), p. bO. 
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for effective teaching, and to provide a basis for reporting 
to parents. An adequate program of evaluation of pupil 
progress must he related to the objectives, be comprehensive, 
be continuous, be cooperative, and make use of results for 
improvement of the program. 
Some specific problems related to the teaching of 
arithmetic should be considered here; namely, the use of 
crutches, the use of the textbook, and changes in teaching 
method. 
There has been much discussion about the use of crutches 
by children. Some educators believe that their use tends to 
impede learning. When crutches are identified as being 
concrete objects useful in developing understanding, this is 
not true. Koenker says, "Aids are not 'crutches' if they are 
2 ' 
meaningful." It is the responsibility of the teacher to 
guide the learner in the use of concrete objects while 
structuring mathematical concepts. If this is done well, the 
concrete objects will be discarded by the learner as soon as 
he is able to generalize. 
Just as concrete objects can become crutches for the 
learner, the textbook can become a crutch to the teacher. Many 
teachers rely upon the textbook as the ultimate guide to 
effective teaching. Its content is followed explicitly as 
Ragan, op cit., p. 355* 
2 
Robert Koenker, "The Crutch in Arithmetic," Elementary 
School Journal, LVIII (January, 195b), pp. 232-233. 
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a course of study. Spitzer says of this practice: 
Unfortunately, the text by itself has serious 
limitations.... Primarily for sales reasons, much 
more is included in the way of topics for each 
grade than the authors would be likely to recommend 
for any one school. 
The text may serve as a guide to content and method but it 
must not be used exclusively of other materials. The 
beginning teacher may find the textbook and its accompanying 
guide helpful in planning for classroom activities. When it 
is used as a guide to learning the text may be considered the 
most valuable material in the arithmetic program. 
Present day arithmetic programs are often referred to as 
being "new" arithmetic. It should be clearly understood that 
while the methods of teaching have changed, the mathematical 
content is not new. As Moise says: 
... arithmetic has been a series of techniques of 
calculation and nothing else. The new programs intro¬ 
duce much more variety. They present various ideas in 
geometry, algebra, and the theory of numbers. And the 
approach is quite different, being presented as a body 
of knowledge rather than being presented as a set of 
procedures. 
Changes in objectives have meant a divorcing of old methods 
which emphasized the acquisition of facts. Most changes have 
been a result of attempts to put emphasis on teaching with 
■''Herbert Spitzer, The Teaching of Arithmetic (Boston: 
Houghton-Mifflin Co., 1961), p. 2727 
2 
Edwin Moise, "The New Mathematics Programs: What Do 
They Mean?" The Education Digest, XXV (March, 1965), pp. 27-29. 
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understanding."^ There are indications that the trend toward 
teaching for understanding of the structure of mathematics 
will continue. 
As is true of other educational levels, future 
changes in mathematics and science instructional 
materials at the elementary school level will un¬ 
doubtedly be built upon the rapidly evolving structure 
and content of the subjects themselves, new insights 
into the capabilities and needs of our greatly 
diverse school population, and new possibilities 
for better instruction which have emerged from 
the results of earlier work in course content 
reform. 
Preparation of teachers.— The success of any program in 
arithmetic is dependent upon the teacher. The teacher's 
background, attitude, and understanding of the subject are 
vital factors in the presentation of concepts. The manner 
in which the teacher guides growth in arithmetic is directly 
related to prior preparation. 
The preparation of teachers of arithmetic has been the 
responsibility of teacher-training institutions. Only in 
recent years has this preparation come under scrutiny. An 
early study in this area was done by Glennon. He reported 
that training in college, even graduate school, had not 
aided in a growth of understanding; nor had experience in 
teaching.-^ 
^"Carl Allendoerfer, Mathematics for Parents (New York: 
MacMillan Company, 1965), p. 11. 
2 
National Science Foundation, Fourteenth Annual Report 
for the Fiscal Year Ended June 30, 1964 (Washington: U. S. 
(Government Printing Office, 1964), p. 8l. 
■^Vincent Glennon, "A Study in Needed Redirection in the 
Preparation of Teachers of Arithmetic," Mathematics Teacher, 
XL 11 (December, 1949), pp. 3^9-396. 
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Ruddell, Dutton, and Reckzeh found that, of the subjects 
of their study, a small group had had no mathematics beyond 
the eighth grade; a great majority had completed one to three 
years of mathematics in high school, but none in college; and 
another small group had taken the normal eight years of 
arithmetic, some high school mathematics and a small amount 
of college mathematics. ^ 
Weaver believed that the low level of understanding of 
arithmetical concepts on the part of undergraduates posed 
2 
a particular problem, crucial in nature. Cone says that 
despite all the talk about reform in the nature and arrange¬ 
ment of the subject matter in arithmetic, the most serious 
problem remains one of improving the teacher rather than the 
subject matter.^ 
Many institutions engaged in the training of teachers 
have sought to arrange a course of study commensurate with 
needs. At the University of Chicago, an experimental program 
that might be called a theory-practice program has been 
tested. The program allows the prospective teacher to spend 
Arden Ruddell, Wilbur Dutton, and John Reckzeh, 
"Background Mathematics for Elementary Teachers," Instruction 
in Arithmetic, Twenty-fifth Yearbook of the National Council of 
ïeachers of Mathematics (Washington: The Council, I960), p. 302. 
2 
J. Fred Weaver, "A Crucial Problem in the Preparation 
of Elementary-School Teachers," Elementary School Journal, LVI 
(February, 1956), pp. 255-261.. 
^Evelyn L. Cone, "Differences Manifested by Students and 
Teachers of Mathematics in Certain Verbal and Quantitative 
Skills," (unpublished Master's thesis, School of Education, 
Atlanta University, 1957), p* 79. 
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one-half day during his senior year working in an actual 
elementary school. The other half-day is spent attending 
classes. It also seeks to help the student identify 
with the role of a teacher through actual practice in that 
role.1 Other teachers' colleges and schools of education have 
introduced internship programs which strive to bridge the 
gap between college student and teacher. 
Despite the emphasis that has been placed on the 
preparation of teachers, arithmetic teachers are still 
found wanting. As Orleans and Wandt found: "Being prepared 
as a teacher of arithmetic, or even having experience in 
teaching the subject, does not appear to guarantee a thorough 
p 
understanding of arithmetic fundamentals." 
Teachers of modern mathematics have a problem not faced 
by their traditional counterparts. Since modern mathematics 
is based primarily on the teaching of meanings, the teacher 
must be aware of what is implied by this theory. Buckingham 
writes about this theory: 
In using the terms "meaning" and "meaningful", we 
conceive of arithmetic as a closely-knit quantitative 
system. It has outer limits far beyond the aspects of 
the subject which we teach to children. The teacher 
should be in possession of at least a part of this 
greater range in order to bring to bear in the classroom 
the enrichment of marginal mastery. Bor example, the 
Elizabeth Z. Howard, "Preparation of Elementary School 
Teachers," Elementary School Journal. LXIII (February, 1963), 
pp. 241-247. 
2 
Jacob Orleans and Edwin Wandt, "The Understanding of 
Arithmetic Possessed by Teachers," Elementary School Journal, 
LUI (May, 1953), pp. 501-507. 
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domain of numbers transcends arithmetic.^ 
Dutton conducted several studies concerning the relation 
of attitude and understanding of mathematical concepts. In 
one of these he disclosed that student attitudes reflected a 
growing appreciation of arithmetic as they increased their 
understanding. His thesis was that meaningful teaching will 
p 
reduce measurably the amount of remedial work needed. 
To insure proper preparation of teachers of arithmetic, 
Ruddell, Dutton and Reckzeh made these recommendations: 
teachers should not be certified without the bachelors degree, 
specialized training should be required, teachers of grades 
seven and eight should complete a minor in college mathe¬ 
matics, and all elementary-school teachers should have a 
course in the teaching of arithmetic which should follow a 
background sequence in mathematics.-^ Marks, Purdy and Kinney 
support these views and summarize them by saying: '’The 
teacher who is to direct learning of arithmetic effectively 
requires specialized knowledge of numbers- their nature, 
4 
algorisms, and applications." 
^B. R. Buckingham, "The Social Point of View in Arith¬ 
metic," The Teaching of Arithmetic. Fiftieth Yearbook of the 
National Society for the Study of Education, Part II (Chicago: 
University of Chicago Press, 1951), p. 276. 
2 
W. H. Dutton, "Prospective Elementary School Teacher's 
Understanding of Arithmetical Concepts," Journal of Educational 
Research, LVIII (April, 1965), p. 276. 
^Ruddell, Dutton, and Reckzeh, op. cit., pp. 296-317. 
4 
John Marks, C. R. Purdy, and Lucien Kinney, Teaching 
Elementary School Mathematics, Rev. ed. (New York: McGraw¬ 
Hill, Inc., 1^65), p. iv. 
CHAPTER II 
PRESENTATION AND ANALYSIS OP DATA 
This chapter will be devoted, to the presentation and 
analysis of data. The data for this study were obtained 
through the use of a specifically designed questionnaire 
prepared by the writer. The questionnaire was validated 
by using the following steps: (1) the questionnaire was 
submitted to the thesis advisors for advice and correc¬ 
tion: (2) the questionnaire was revised and administered 
to two classes, a total of seventy persons, at Atlanta 
University during the 1966 summer session—suggestions 
made by these students and the instructor of these classes 
were followed in revising the questionnaire; the revised 
questionnaire was then submitted to the thesis advisors 
for approval. 
Two hundred and seventy-one copies of the question¬ 
naire were distributed to a sample of Atlanta school 
teachers. The writer chose to contact upper elementary 
teachers, because the impact of the new approach to teaching 
arithmetic has been greater at this level. The teachers 
were chosen by random sampling from the Atlanta Board of 
Education's Personnel Directory for Iy65-iy66. Only fifth 
and sixth grade teachers were used in the sample. Some of 
the questionnaires were actually completed by persons who 
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had. been removed from the classroom entirely and placed 
in advisory or administrative positions. Others were com¬ 
pleted by persons who had been reassigned to a lower or 
higher grade. Since all of the respondents had at some time 
taught either fifth or sixth grade, the responses may be 
considered those of fifth and sixth grade teachers. The 
questionnaires were mailed on August 28, 1966. Follow-up 
cards were mailed at the end of two weeks. When a month 
had elapsed only eighty-six, 32 per cent, of the question¬ 
naires had been returned. An additional one hundred-eighty 
questionnaires were duplicated and mailed to those re¬ 
spondents who had not answered the first request. At the 
end of two weeks forty-seven of these had been returned. The 
total responses to both mailings were one hundred thirty- 
three or 49 per cent. Despite repeated follow-up by tele¬ 
phone, the response was not improved. The study is, there¬ 
fore limited in this respect. The tables which follow present, 
data as gross numbers of individuals who responded to each 
item, as percentages of total respondents and chi square. 
Characteristics of respondents 
Of those responding to the questionnaire, one hundred 
and nine, or 62 per cent were female. This unbalanced pro¬ 
portion of female to male is one that is common in elementary 
schools throughout the nation. The imbalance is perhaps 
attributable to two major factors, namely: many men prefer 
to work with organizations where the salary rate is higher 
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than that; found in teaching, and elementary school teaching 
has long been considered a feminine profession. One can 
assume that the responses to this questionnaire are repre¬ 
sentative of the same sexual proportion that might have 
been found in a sample taken from any other school system. 
Table 1 shows that fifty-nine or 44 per cent of the 
TABLE 1 
AGE AND EXPERIENCE OF RESPONDENTS 
Age 
Group Frequency Percentage 
Years 
Taught Frequency Percentage 
Under 
25 13 .090 1- 5 32 .241 
25-35 59 .443 6-10 31 • 233 
35-50 45 • 333 11-15 40 .300 
Above 16-20 19 • 143 
50 16 .121 21-25 3 .023 
Above 
26 3 .060 
Total 133 1.000 Total 133 1.000 
respondents were in the age group between twenty-five and 
thirty-five. Another 34- per cent were between thirty-six and 
fifty. Only 12 per cent of the respondents were over fifty, 
while 10 per cent were under twenty-five. Therefore, the 
majority of the respondents, 70 per cent, were between 
twenty-five and fifty. Their reactions should be those of a 
grotip still young enough to accept innovations in the theory 
and method of teaching. Because of their age their responses 
may be considered those of a group that was educated since the 
initiation of reforms in the teaching of arithmetic. If this 
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is true, the answers tiiat were given to the questionnaire 
are those of a non-conservative sample. 
The majority of the respondents, 76 per cent, had 
taught six years or more. Thirty-two or 24 per cent had 
taught less than five years. Thirty-one or 23 per cent had 
taught between six and ten years. Thirty-one per cent had 
taught between eleven and fifteen years. Fourteen per cent 
had taught between sixteen and twenty years, two per cent 
between twenty-one and twenty-five years, and six per cent 
had taught twenty-six years or more. One may assume that, 
since 76 per cent had taught more than five years, the 
responses are those of an experienced group. By virtue of 
their experience the sample should be aware of what methods 
achieve the best results in the classroom. If the respon¬ 
dents have not become so dependent on methods previously 
used that they have refused to try methods suggested by 
recent research, their responses should reflect the opinions 
of a group that is fairly young but experienced. 
Table 2, page 31» is devoted to the grade level taught. 
Because of the nature of the sample the majority of the 
respondents (75 per cent) teach grade five or grade six. 
Another 9 per cent teach either a combination of these grades 
or teach in a departmentalized school where they instruct 
either one or both of these grades. Five per cent of the 
respondents were teaching grade four, 7 per cent were teaching 
grade seven, and 4 per cent had been assigned to advisory 
or administrative positions. Inasmuch as all of the 
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TABLE 2 
GRADE LEVEL TAUGHT BY RESPONDENTS 
Grade Level Frequency Percentage 
4 3 .051 
5 58 .436 
6 40 .303 
7 9 .067 
5 & 6 2 .014 
6 & 7 7 .053 
5, 6, & 7 4 .031 
Administrative 5 .040 
Total 133 1.000 
respondents had taught grade five or six in the past, their 
responses may be considered those of fifth or sixth grade 
teachers in any school sample. 
All of the respondents are certified to teach in 
Georgia schools. As shown in Table 3 one hundred and ten 
TABLE 3 
DEGREES AND CERTIFICATES HELD BY RESPONDENTS 
Degree Frequency Percentage Certificate Frequency Percentage 
AB 66 .496 T-4 110 .327 
BS 43 .323 T-5 20 .150 
MA 22 .165 T-6 1 .009 
Other 2 .014 Other 2 .014 
Total 133 1.000 
or 33 per cent hold the T-4 professional four year cer¬ 
tificate; twenty or 15 per cent hold T-5, professional five 
year certificates; one respondent, less than 1 per cent, holds 
the T-6, educational specialist certificate; while two or 
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1 per cent hold the certificate for administrators. All of 
the respondents satisfy the minimum requirements for teaching 
in Georgia schools. One would certainly expect a larger 
number of teachers with the T-5 in Atlanta schools, because 
of the "career development" program which serves as an 
incentive for further study. 
It is interesting to note that of the total number 
of respondents 50 per cent had done further study. One 
wonders why this percentage is not greater in a system 
that seeks to encourage graduate study. 
Table 4 shows the areas of concentration of the re- 
TABLE 4 
UNDERGRADUATE AREAd OE CONCENTRATION OP RESPONDENTS 
Area of Concentration Frequency Percentage 
Elementary Education 59 .444 
Secondary Education 4 .031 
Languages 17 .125 
Social Sciences 22 .165 
Natural Sciences 4 .031 
Math, or Physics 2 .014 
Psychology a .060 
Physical Education 4 .031 
Home Economics 9 .067 
Music 1 .007 
Religion 1 .007 
Not Answered 2 .014 
Total 133 1.000 
spondents. Nearly one-half of the respondents, 47 per cent, 
concentrated in the field of education at the undergraduate 
level. The areas of language and the social sciences show 
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13 per cent and 17 per cent, respectively. The remaining 
23 per cent was distributed over many areas with no area 
receiving more than 10 per cent. The fact that a large per¬ 
centage was originally trained in the field of education 
indicates that the undergraduate training of respondents was 
of a general nature. They may or may not have been required 
to take a course in mathematics. If they were required to 
do so the course content was probably one of methods rather 
than one of mathematical concepts. Actually, only 52 per 
cent indicated that they had at some time taken a course in 
the teaching of arithmetic. This means, of course, that 
4b per cent of the sample had never been enrolled in a 
course concerned with teaching mathematical concepts to the 
elementary school child. Fourteen per cent of those who 
had taken a course in the teaching of arithmetic indicated 
that they had done so by means of the Atlanta Board of 
Education In-service television class offered in 1963-1964. 
The writer was also a member of this group and observed that 
the presentation was not followed by evaluation. One cannot 
help but wonder of what benefit such a program was toward 
improving instruction in mathematics in Atlanta Schools. 
Sixty per cent of the respondents received their 
undergraduate training in Georgia schools. Other locations 
reported were five jjersons in Alabama, six in Tennessee and 
North Carolina, two each for Florida and Kentucky, and one 
in each of the following states: South Carolina, Louisiana, 
Kansas, California, Ohio, New York, Illinois and Virginia. 
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This indicates that the majority of the respondents were 
trained in Georgia schools. Their response to the ques¬ 
tionnaire might then be indicative of the type of pre¬ 
paration received in Georgia institutions of higher learning. 
Responses to the question concerning the location of 
graduate institutions attended by the respondents follows 
the same pattern as that for undergraduate locations. 
Fifty-five or 41 per cent of the respondents chose Georgia 
schools for their graduate study. Of the other sixty-five 
who had done graduate study five had studied in New York, 
while Alabama, Tennessee, Virginia, and Illinois were each 
named once. The ten respondents to report post graduate 
work named Georgia, New York and California. Six of this 
ten had studied in Georgia. One can safely say that the 
Atlanta teachers are primarily products of Georgia schools. 
Their responses should, therefore, be those of any other 
group trained in Georgia schools. Analysis of their re¬ 
sponses may disclose what the quality of this training is. 
In response to the question of the number of courses 
in psychology fifty-one or 3b per cent had taken at least 
two courses, fifty-one had taken one course, and forty-one 
indicated that they had not had a course in psychology. Of 
those who had taken a course in psychology forty-four did 
so since I960. This indicates that the concepts of child 
psychology had been presented to at least 33 per cent of 
the respondents since I960. Approximately 70 per cent had 
oeen exposed to psychological principles at some time during 
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tiieir formal training and should, therefore, be aware of these 
principles as they relate to teaching. 
The over-crowded conditions in Georgia schools is 
reflected by the responses. Ninety respondents, 6b per cent 
reported that their classroom population is between thirty 
and forty pupils, six reported enrollments of forty or more, 
thirty-five or 26 per cent reported an enrollment of between 
twenty and twenty-nine pupils, while only two reported less 
than twenty pupils in their classrooms. This follows the 
pattern of most urban schools but is not the type of pupil- 
teacher ratio suggested by authorities for effective teaching. 
Responses to nine categories of arithmetic instruction 
Part II of the questionnaire consisted of eighty-one 
items to which the responses of agree or disagree were 
possible. These items were divided into nine categories of 
arithmetic instruction: Goals and Objectives, Child Growth 
and Development, Methods, Meaning in Arithmetic, The Role of 
Practice, Features of the Modern Arithmetic Program, Arith¬ 
metic and Other Subject Areas, Learning Theory, and Evaluation 
Goals and objectives.—Table page 3b, shows the 
responses of selected Atlanta teachers to what the goals and 
objectives of arithmetic teaching should be. There are 
seventeen items in this table (item twelve must be considered 
as six separate items), eleven with which research reports 
agreed and six with which research disagreed. Of the eleven, 
the respondents were in agreement with all eleven or luO per 
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TABLE 5 
RESPONSES TO GOALS AND OBJECTIVES 
Teachers' Responses Research Responses 
CvilU 
Agree Disagree Agree Disagree 
1. Developmental 96.96 3.04 X 
2. Stereotyped re¬ 
actions 11.26 66.72 X 
3. Structure in 
learning 67.22 12.76 X 
4. Understanding of 
number sy st ems 69.47 10.53 X 
5. Sequential pat¬ 
tern 25.56 74.44 X 
6. Use of concrete 
materials 93.23 6.77 X 
7. Satisfying de¬ 
mands of society 72.16 27.62 V -A. 
0. Success depends 
on memorization 
of basic facts 21.60 76.20 X 
9. Use of skills in 
social situations 95.46 4.52 X 
10. Mental Discipline 93.23 6.77 X 
11. Community needs 60.60 19.20 X 
12. Goals should be: 
a. Mastery of 
fundamentals 
b. Memoriza- 
96.50 1.50 X 
tion of facts 39.09 60.91 X 
c. Preparation 
for high school 
and college 63.45 16.55 X 
d. Computa¬ 
tional skills 97.73 2.27 X 
e. Concept 
formation 93 • 23 6.77 X 
f. Integration 
of social and 
mathematical 94.74 5.26 X 
cent and of the six, the respondents' position coincided with 
four or 67 per cent. The position of the respondents 
differed 72 per cent to 20 per cent from that of research as 
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to whether or not the satisfying of the demands of society 
should be an objective of the arithmetic program. Ninety- 
three per cent indicated that mental discipline should be a 
goal of the arithmetic program. This is completely contrary 
to research opinions, and the principles of child psychology 
that 70 per cent of this group indicated that it had been 
exposed to. The position of the respondents coincided with 
15 or bb per cent of the items in this table. One can say that 
if this sample is representative of all Atlanta teachers, 
they are in agreement with research findings as to the goals 
and objectives of the arithmetic program. 
Child growth and development.—The respondents' position 
to certain aspects cf child growth and development as it 
relates to arithmetic teaching are shown in Table 6. This 
TABLE 6 
RESPONSES TO CHILD GROWTH AND DEVELOPMENT 
0 hild growth and Teachers' Responses Research Responses 
development Agree Disagree Agree Disagree 
1. Arithmetic 
readiness bb.54 13.46 X 
2. Movement of 
topics upward bO.45 19.55 X 
3. Maturity level 52.63 47.37 "V JS. 
4. Developing in¬ 
terest & needs 93-23 6.77 X 
5. Textbook 
designs 52.63 47.37 
6. Level of 
maturity 72.1b 27. b2 X 
table consists of six items. Research supports four of 
these items but fails to support two of these. Of the four 
supported by research, respondents agreed with all or 100 
per cent. It must be noted that only 53 per cent of the 
respondents agreed that some of the topics currently studied 
are beyond the maturity level and interest level of the pupil. 
Therefore the respondents cannot be considered in complete 
agreement with research on this item. It must, nevertheless 
be counted as an agree response for this sample of the 
population but not for the total population. Of the two items 
not supported by research the respondents differed with 
research by agreeing that the textbook can be followed in 
the planning of what should be taught and when it should be 
taught was only 53» Once again this must be discounted as 
being representative of the entire population. Respondents 
appear to be in agreement with aspects of child growth and 
development as they relate to arithmetic teaching. 
Methods.—Table 7, page 39, shows the responses of re¬ 
spondents to methods utilized by them as they compare to 
research findings. This table consists of ten items, six of 
which are supported by research and four of which are not 
supported by research. The respondents' support the same six 
items that research supports but fail to support the four 
that were not supported by research. Respondents differ from 
research on three or 75 per cent of these. Pifty-three per 
cent of the respondents felt that all arithmetic which is 
worth learning can be learned through the medium of activities. 
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TABLE 7 
RESPONSES TO METHODS 
Teachers' Responses Research Responses 
Methods 
Agree Disagree Agree Disagree 
1. Activities 52.63 47.37 Z 
2. Meaningful 
teaching 97.73 2.27 Z 
3. Individualized 
instruction 69.17 30.63 Z 
4. Estimating 
answers 14.21 65.79 Z 
5. Teaching of 
vocabulary 66.47 13.53 Z 
6. Trial and 
error 69.47 10.53 Z 
7. Correlation 
with I. Q. 61.65 36.35 Z 
6. Correct 
process 93.23 6.77 Z 
9. Homework 70.66 29.32 Z 
10. Learning of 
tables 79.30 20.30 Z 
Seventy-one per cent felt that homework aids in understanding 
arithmetic. Research reports indicate that this is not true. 
Homework serves as practice for understandings previously 
developed hut does not aid understanding. Approximately SO 
per cent of the respondents felt that the multiplication 
tables must be learned to insure mastery of the multiplication 
and division algorisms. Research reports show that mastery of 
algorisms are not dependent on earlier learning of tables. 
Since the respondents' position differed with research on only 
three of the ten items or 30 per cent, it is safe to conclude 
that selected Atlanta teachers are in agreement with research 
findings as to the Methods of teaching arithmetic. 
40 
Meaning in arithmetic.—Table b shows the percentage 
TABLE b 
RESPONSES TO MEANING IN ARITHMETIC 
Meaning in Teachers' 
Responses Research Responses 
arithmetic Agree Disagree Agree Disagree 
1. Teaching the 
why of a 
process tttt.72 11.2b X 
2. Meaning 
involves 
discovery b7.97 12.03 X 
3. The import of 
relationships 34.6b 15.32 X 
4. Discovering 
algorisms b9.47 10.53 X 
5. Comprehension 
or related 
elements 79.70 20.30 X 
6. Ignoring other 
methods 15.30 b4.62 X 
7. Proper 
sequence 5b.65 41.35 X 
a. Comprehension 
represents a 
concept 90.9b 9.02 X 
of agrees and disagrees given by a sample of Atlanta teachers 
to meaning in arithmetic. There are eight items in this table. 
Of this eight, seven are supported by research while one is 
not. The respondents concur with research on all eight of 
these items for a total of 100 per cent. Overwhelming support 
was given to seven of the items but respondents gave only a 
five to four ratio to the question involving proper sequence 
of topics. Approximately 59 per cent felt that meaningful 
learning is achieved only through the following of a proper 
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sequence in mathematical experiences. Research has sup¬ 
ported this concept, yet nearly 41 per cent of the re¬ 
spondents did not agree. The fact that the ratio of 
respondents supporting the other seven items was greater 
than seven to two, leads one to feel that the respondents are 
aware of the relationships involved in teaching meaning 
in arithmetic. 
The role of practice.—Responses to the Role of Practice 
are shown in table 9 which consists of eight items. Three of 
TABLE 9 
RESPONSES TO THE ROLE OF PRACTICE 
The role of 
Teachers1 Responses Research Responses 
practice Agree Disagree Agree Disagree 
1. Drill is prac¬ 
tice 93.9b 6.02 X 
2. Dispense with 
drill 17.29 b2.71 X 
3. Drill should 
follow the 
development of 
meaning 92.4b 7.52 X 
4. Avoid mere 
memor i zation bl.95 lb. 05 X 
5. Less practice is 
required if it 
follows mean¬ 
ingful experi- 
ence 74.44 25.56 X 
6. Spacing of 
practice bO.bO 19.20 X 
7. Failure to 
provide for de- 
sirahle practice b4.21 15.79 X 
5. Games are a sure¬ 
fire method for 
giving practice 54.14 45.b6 X 
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these items were not supported hy research while five 
were supported. The percentage of items with which the 
respondents and research coincide is 75 per cent. The 
respondents' stand differed from research on two of the items. 
One of these concerns the spacing of practice. Research 
studies reveal that practice is often improperly spaced. 
The respondents' position on this item indicates a lack of 
knowledge of studies done on practice. Respondents' 
responses conflict with research studies on the value of 
games as a method for providing practice. Approximately 
54 per cent of the respondents felt that games are a "sure¬ 
fire" method for giving practice. Research does not discount 
the value of games as one of the means of providing practice, 
but experienced teachers as these should know that no method 
can he considered as "sure-fire" or ultimate in the providing 
of practice. Responses to the other six statements regarding 
drill indicate that Atlanta teachers are aware that drill as 
practice is a necessary part of teaching when it follows 
meaningful teaching. 
Features of the modern arithmetic program.—The re¬ 
spondents' responses to features of the modern arithmetic 
program are shown in Table 10, page 43. Of the six items 
in this table research studies agree with five. The re¬ 
spondents position coincides with research on five of the six 
items or 83 per cent of these. Respondents differ with 
research by approximately 77 per cent to 23 per cent on the 
statement about what is learned in the modern arithmetic 
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TABLE 10 
RESPONSES TO FEATURES OF THE MODERN ARITHMETIC PROGRAM 
Features of modern Teachers' 
Responses Research Responses 
arithmetic Agree Disagree Agree Disagree 
1. "New" arith¬ 
metic refers to 
the method of 
teaching 34.21 15.79 X 
2. Learning depends 
on establishing 
patterns 30.30 19.20 X 
3- Few teachers are 
prepared to 
teach by the 
discovery method 79.70 20.30 X 
4. The teacher needs 
to be a genius 3.76 96.24 X 
3. The child learns 
nothing new after 
the primary level 23.31 76.69 X 
6. Children learn by 
discovery 33.72 11.23 X 
program. Research indicates that after the primary level, 
the child merely extends what has been previously learned. 
Respondents disagree with this. Respondents and research 
concoir that few teachers are prepared to teach by the 
discovery method but respondents do not feel that they are 
incapaole of mastering the techniques of teaching by this 
method. 
Arithmetic and ether subject areas.—The seven items in 
Table 11, page 44, deal with the relationship of arithmetic to 
other subject areas. Research supports all of the items in 
this table, but respondents fail to support one or 14 per cent 
of these. Respondents do not feel that mastery of arithmetic 
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TABLE 11 
RESPONSES TO ARITHMETIC AND OTHER SUBJECT AREAS 
Relation to other 
areas 
Teachers' Responses Research Responses 
Agree Disagree Agree Disagree 
1. Problem solving 
is an objective 
of many areas 97.73 2.27 X 
2. Reading affects 
■understanding 93.23 6.77 X 
3. Relation to so- 
cial sciences 97.73 2.27 X 
4. Ability to solve 
problems is 
transported to 
other areas 54.14 45.56 X 
5. Relation to fine 
arts 52.71 17.29 X 
6. Behavioral change 43.61 56.39 X 
7. Relation to 
science 55.56 14.44 X 
results in a noticeable behavioral change while research 
studies are antithetical. Respondents feel that there is a 
definite relation between arithmetic, the social sciences, 
fine arts and science. Barely one-half of the respondents, 
54 per cent, feel that ability to solve problems is trans¬ 
ported from arithmetic to other subject areas. This per¬ 
centage is much smaller than one would expect from a group 
with the characteristics previously mentioned. 
Learning theories.—Table 12, page 45, relates the 
responses given by selected Atlanta teachers to opinions 
about learning theories. All of the eight items in this table 
were supported by research but respondents did not agree that 
two or 25 per cent of these were true. Respondents aid not 
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TABLE 12 
RESPONSES TO LEARNING THEORIES 
Teachers* Responses Research Responses 
Learning theories 
Agree Disagree Agree Disagree 
1. Consistant and • 
logical basis 
for deter- 
mining answers 90.yb 9.02 X 
2. Concrete-to-ab- 
stract approach 89.47 10.53 X 
3. Making general- 
lizations 90.23 9.77 X 
4. Shift from con¬ 
tent to method 82.71 17.29 X 
5. Learning should 
be based on con- 
cepts 42.11 57.39 X 
6. The whole is 
greater than the 
sum of its parts 45.11 54.89 X 
7. Concepts occur 
first 79.70 20.30 X 
8. Modern arith¬ 
metic is based 
on the set 
theory 83.45 16.55 X 
agree that learning should he based on concept formation 
rather than on facts and information. The percentage of 
respondents who disagreed with research here was nearly 58 
per cent. This lack of agreement on the part of respondents 
shows an apparent naivete to what is now considered important 
in the educating of children. Respondents also differed with 
research as to whether the whole is greater than the sum 
of its parts. This principle of Gestalt psychology has 
long been accepted by educators. Therefore, it was sur¬ 
prising to find that this sample disagreed. Of the eight 
4b 
items in this category a total of 75 per cent agreement with 
research was shown, therefore one can conclude that the 
respondents are in basic agreement with research as to 
their conceptualization of learning theories. 
Evaluation.—The final category of the questionnaire 
was devoted to evaluation. The respondents’ position on 
evaluation is shown in Table 13. There are eight items in 
TABLE 13 
RESPONSES TO EVALUATION 
Teachers' Responses Research Responses 
Agree Disagree Agree Disagree 
1. Faillir e to me a- • 
sure under- 
standing 82.71 17.29 X 
2. Standardized • 
test measure 
understandings 57.14 42.86 X 





 . oc o X 
4. Use of inter- 
view 87.97 12.03 X 
5. Evaluation 
improves 
instruction 85.56 14.44 X 
6. Observation 96.66 3.01 X 
7. Consideration 
of information 95.48 4.52 X 
8. Continuous and 
cooperative 96.99 3.01 X 
this table, two with which research is in nonagreement. The 
respondents' position is the same as that of research for 
all five with which research agrees, but of the two which were 
not supported by research respondents' position coincides with 
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only one, 50 per cent. The item with which research and the 
respondents are antonymous is that involving the use of 
standardized tests. Research studies have shown that one of 
the chief weaknesses of the standardized test forms now 
being used is their inability to measure understanding as 
well as skills. Respondents felt that they were satisfactory 
in this respect. The percentage of agreement on all of the 
items of this test, bb per cent, shows that the majority of 
the respondents were in agreement with research findings as to 
the purpose and methods of evaluation. 
The chi square test of significance was applied to the 
individual categories as well as to the responses on the 
entire questionnaire in order to test the null hypothesis 
that there is no significant difference in the responses 
given by selected Atlanta school teachers and those shown 
in research findings. Table 14, page 4b, shows the chi square 
value obtained for the agree and disagree responses of 
selected Atlanta school teachers to nine categories of 
arithmetic instruction. The value of chi square as shown 
here is 14.207. The degree of freedom is eight. At the one, 
the five and the ten per cent levels of significance the value 
of chi square is 20.09, 15*51 and 13.36, respectively. The 
value shown in the table fails to reach the five or one per 
cent level of significance but is greater than at the ten per 
cent level. Hence, one can conclude that there is no sig¬ 
nificant difference at the one per cent and five per cent 
levels 
TABLE 14 
CHI SQUARE VALUE OF AGREE AND DISAGREE 
RESPONSES TO NINE CATEGORIES 
Category o1 E2 0-E (0-E)2 
E 
Goals and objectives 75 73 2 4 0.055 
25 27 2 4 .148 
Meaning 74 73 1 1 .014 
25 27 1 1 .037 
Child growth 73 73 0 0 0.000 
27 27 0 0 0.000 
Methods 71 73 2 4 0.055 
29 27 2 4 .148 
Role of practice 72 73 1 1 .014 
28 27 1 1 .037 
Features 60 73 13 169 2.315 
40 27 13 169 6.259 
Other areas 79 73 6 36 0.493 
21 27 6 36 1.333 
Learning theories 74 73 1 1 0.014 
26 27 1 1 .037 
Evaluation 61 73 6 64 .877 
19 27 6 64 2.371 
Total X2 = 14.207 
1 2 Obtained. Expected. 
Table 15, page 49, reveals a wide range of variability 
as to the extent with which respondents agree with research 
findings. When each item is examined separately a great deal 
of disagreement is manifested. Actually, whenever in studies 
of this type, as much as 25 per cent of agreement is shown, 
the agreement is regarded as of some significance. At the one 
per cent level of confidence, the value of chi square is 20.09. 
The computed values shown in Table 15 are much larger, one can 
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TABLE 15 
CHI SQUARE BY CATEGORIES 
Category X2 Rank 
Goals and objectives 357.921 2 
Child growth and 
development 73.260 9 
Methods 267.11b 4 
Meaning 24b.bbl 5 
Practice 247.516 6 
Features of a modern 
program 261.733 3 
Arithmetic and ether 
areas 170.701 7 
Learning theories 150.245 6 
Evaluation 356.346 1 
conclude, a significant difference in the results is obtained. 
Summary 
1. The data pertinent to this study were obtained 
through the use of a specifically designed questionnaire 
which had been validated by a jury of experts and pre-testing. 
2. The characteristics of the respondents were those 
that might be expected from any sample of fifth and sixth 
grade teachers in metropolitan school systems. 
3. The responses given to statements concerning the 
goals and objectives of arithmetic teaching coincided with 
the opinions of authorities despite the wide variability and 
unpredictability on the part of respondents, to accept or 
reject these goals and objectives. 
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4» The respondents were in basic agreement with, 
published research as to their conceptualization of certain 
aspects of child growth and development as it pertains to 
effective teaching of arithmetic. 
5. The respondents' position on methods of teaching 
concurred with the position of authorities in all but three 
instances, namely: mastery of algorisms is dependent on 
memorization of basic arithmetic facts, homework aids in 
understanding, and all arithmetic which is worth learning 
can be learned through the medium of activities. 
6. The respondents appeared to be aware of the 
implications involved in teaching meaning in arithmetic. 
7. The responses show that the teachers in this sample 
recognized the value and need for practice, but there was 
inconsistency in the respondents' views as to how and when 
practice should be utilized. 
b. The respondents expressed an awareness of features 
of the "modern" arithmetic program by concurring with research 
opinions in this area. 
9. The respondents were in basic agreement with research 
findings as to the relationship of arithmetic to other areas, 
but their responses show that they have experienced difficulty 
in relating what is learned in one area to learning in another. 
10. There was basic agreement between respondents and 
research on various aspects of learning theories, but 
respondents showed more inconsistency in rejecting or 
accepting items in this category than in any other category. 
51 
11. The respondents' opinions diifered from research 
on only one aspect of evaluation—the value of standardized 
tests for measuring shills and understandings. 
12. The chi square test showed there to he no 
significant difference, at the one per cent and five per cent 
levels of confidence, in the responses given by the sample and 
those expressed by research findings. 
CHAPTER III 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Rationale 
Tiie elementary scliool curriculum lias undergone many 
changes in the past few decades. Prominent among these 
has been the shift in emphasis from one area of the cur¬ 
riculum to another. Mathematics has been one of the areas 
which has received a vast amount of discussion, criticism, 
and alteration. 
Research in the area of mathematics has led to em¬ 
phasis being placed on the learning of and understanding of 
fundamental mathematical concepts rather than mere memori¬ 
zation of facts and rules. Research on the teaching of arith¬ 
metic and its role in the elementary school curriculum has 
led to the conclusion that arithmetic can best be taught 
through a problem-solving technique based on concept for¬ 
mation. When this concept of the "new" arithmetic is fully 
understood (as relating to discovery of the fundamental mathe¬ 
matical concepts which are the basis for all arithmetic learn¬ 
ing) , children can be taught methods for working with numbers 
without the memorization of rules. 
The modern approach to arithmetic presents a challenge 
to teachers. They are faced with the responsibility of helpin 
the elementary school child to develop an interest in, as well 
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as an understanding of mathematics. The teacher, there¬ 
fore, must have a thorough understanding of the concepts 
of mathematics, and should he aware of research findings 
as they relate to the teaching of arithmetic. 
Evolution of the problem 
Many elementary schools have reorganized or are re¬ 
organizing their curricula in order to emphasize science 
and mathematics. This reorganization has resulted in the 
placing of some teachers in these areas, not because of their 
formal preparation but because of their interest in the subject. 
Many of these teachers profess a lack of knowledge of the 
methods for teaching arithmetic that have been suggested by 
research groups during the last decade. The writer began to 
wonder how far this lack of knowledge extends. A survey 
of literature dealing with "new" arithmetic increased the 
writer’s curiosity. It seemed that an examination of the 
opinions of a selected group of elementary school teachers, 
in regards to their agreement or disagreement with, opinions 
expressed in the literature, would be beneficial to the 
field of education. 
Contributions to educational knowledge 
It is hoped that this study will make the following 
contributions to the science of education: 
1. It may disclose the extent to which certain 
elementary teachers keep abreast of research 
in their field. 
i>4 
2. It may provide data on which programs for the 
teaching of arithmetic may or should he 
revised. 
3. It may reveal the relationship of research 
studies to actual teaching procedures. 
4. It may stimulate teachers to an awareness 
of the trends in the teaching of arithmetic. 
5. It may encourage further research in this area. 
Statement of the problem 
The problem involved in this study was to ascertain 
the extent to which opinions expressed by certain elementary 
school teachers pertaining to the nature, organization, and 
methodology utilized by them in the teaching of arithmetic 
were in essential agreement with research findings in 
arithmetic. 
Limitations of the study 
The data for this study were obtained through the use 
of a specifically designed questionnaire of the opinionnaire 
type. It is therefore subject to the limitations of quest¬ 
ionnaires and/or opinionnaires. 
The study was further limited in this manner: 
1. The data were gathered from selected teachers 
of grades five and six of the public schools 
of Atlanta, Georgia. 
2. The study did not attempt to measure teacher 
competency. 
Purpose of the study 
The general purpose of this study was to ascertain to 
what degree selected teachers of arithmetic in grades five 
55 
and six of the Atlanta Public School System agree or dis¬ 
agree with, the posture of authorities on arithmetic 
education as expressed in research findings. 
More specifically, the study was planned to 
ascertain teachers' opinions of the following aspects of 
the teaching of arithmetic : 
1. What should be the objectives of a modern 
arithmetic program? 
2. How does child growth and development affect 
the teaching of arithmetic? 
3. What methods are most effective in assuring 
maximum performance of pupils? 
4. What is the role of meaning in the teaching of 
arithmetic? 
5. How should drill be used in a modern arith¬ 
metic program? 
6. What are the important features of a modern 
arithmetic program? 
7. How is arithmetic related to other subject 
areas? 
b. How should progress in arithmetic be measured? 
9. How do various theories of learning relate to 
arithmetic teaching? 
The study was also designed to disclose the nature of 
formal preparation of teachers of arithmetic. 
Locale and period of the study 
This study was conducted at Atlanta University during 
the summer and fall of 1966. Lata were obtained from 
selected teachers of grades five and six in the Atlanta Public 
Schools. Atlanta, the capital city of Georgia, is a large 
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metropolitan area with a population of more than one 
million. The elementary schools are primarily of the 
community type serving children who live in the immediate 
area. The schools are directed by a central administrative 
body but are grouped into smaller groups called Areas for 
administrative purposes. There are five such areas in the 
system each having its own area superintendent and area 
staff of coordinators and research personnel. 
The questionnaire used to obtain data for this study 
was prepared and validated during the summer of 1966. It 
was distributed and returns were tabulated during the fall 
of 1966. 
Subjects and instruments 
The subjects for this study were teachers selected 
from the Atlanta Board of Education's Personnel Directory 
for the 1965-1966 school term. Two hundred and fifty 
persons were listed as fifth grade teachers in this directory, 
while two hundred and ninety-one were listed as sixth grade 
teachers. Erorn this list of five hundred and forty-one, two 
hundred and seventy-one teachers were selected by random 
sampling. It must be noted that, even though many of the 
selected teachers were no longer teaching the fifth or the 
sixth grade when they responded, they had all previously 
taught one of these grade levels. They can, therefore, be 
classed as fifth or sixth grade teachers for the purposes of 
this study. 
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The data used in tills questionnaire were obtained 
through the administration of a specifically designed 
questionnaire containing selected items found in the 
literature on the teaching of arithmetic. 
Method of research 
The descriptive-survey method of research, utilizing 
the specific technique of the questionnaire and statistical 
interpretation of the data were used. 
Research procedure 
The procedural steps used in conducting this study 
included the following: 
1. Permission to conduct this study was secured 
from the proper authorities. 
2. The related literature pertinent to this study 
was reviewed, summarized and organized for 
presentation in the thesis. 
3. Pertinent items were selected from the lit¬ 
erature and compiled into a questionnaire. 
4. The questionnaire was validated by using the 
following methods: 
a. Items were carefully selected and arranged 
under subheadings to satisfy the purpose 
of the study. 
b. The questionnaire was submitted to the thesis 
advisors for advice and corrections. 
c. The questionnaire was administered to a group 
of teachers enrolled in Education 514 and 
Education 5<~>2 at Atlanta University during the 
summer of 15b6, as a pre-test of the in¬ 
strument . 
d. The questionnaire was revised and submitted to 
faculty members at Atlanta University, for 
advice and correction. 
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5. Tiie questionnaire was duplicated, and mailed to 
tlie selected teachers. 
6. The returned questionnaires were sorted and data 
classified and assembled into appropriate tables 
for presentation in the thesis. 
7. The findings, conclusions, and recommendations 
stemming from the analysis and interpretation 
of data were compiled for presentation in the 
thesis. 
Summary of related literature 
The literature reviewed pertaining to this study 
reveals that authorities are in essential agreement as to 
the importance of arithmetic in the modern elementary school. 
The amount of literature available on the aspects of arith¬ 
metic in the curriculum is as vast and varied as the research 
which has been conducted in this area. Major ideas presented 
in the literature which was reviewed are presented here: 
1. A vast amount of research has been none in the 
area of arithmetic. 
2. The questionnaire is a valuable data-gathering 
instrument in educational research. 
3. The type of questionnaire to be used and the 
percentage of returns that will make a study 
valid must be determined by the researchp 
designer and by the nature of the study. 
4. Objectives for teaching arithmetic are dependent 
upon the needs of society, the varying theories of 
learning, the philosophies of the teacher's role, 
and the needs of children, „They should be 
functional and realistic. & 4 
1 2 Koos, 0£. cit., p. 161 Best, 0£. cit., pp. 144-145. 
■^McConnell, 0£. cit. , pp. 266-259» 
4 Grossnickle, OJD. cit., p. 3* 
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5. Arithmetic is aa integral part of the total 
school program. 
6. Arithmetic learning should be for application 2 
and not for discipline; it should be sequential. 
7. The phases of teaching arithmetic are motivation, 
practice, application, and evaluation.-5 
b. Some specific problems related to the teaching of 
arithmetic are these: (a) crutches may be detri¬ 
mental to pupil growth, (b) the textbook may be 
relied upon too heavily, and (c) methods of tear „ , 
ching the subject are continuously changing. ’ ^ 
9. The preparation of teachers of arithmetic 
has not been adequate in the past. 7, b, & 9. 
10. Revisions are needed in programs that train 
elementary school teachers to insure that these 
teachers have complete control of the subject to 
be taught as well as a knowledge of methods for 
guiding learning at the various grade levels. 
Major findings 
The major findings of this study were as follows: 
1. The respondents represented an expected ratio of 
females to males (b2 per cent to lb per cent). 
^Brueckner, £2. cit., pp. 100-101. 
2 
Morten, OJD. cit., p. 37b. 
-^Monroe, crp. cit., pp. 49-50. 
4 
Brownell, 0£. cit., p. 257. 
5 
Koenker, 0£. cit., pp. 232-233. 
Spitzer, op. cit.. p. 272. 
7 
Glennon, OJD. cit., p. 3b4-396. 
Ruddell, ojo. cit., p. 302 
y 
Weaver., c£. cit* » PP» 255-261. 
■^Ruddell, Button, and Reckzeh, OJD. cit., pp. 296-317. 
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2. The respondents were mainly in the age group 
between twenty-five and fifty. 
3. The majority of the respondents, 7b per cent, 
have taught more than five years and may be 
classed as experienced teachers. 
4. The respondents are now teaching or have 
recently taught either grade five or grade six 
which satisfies the purposes of this study. 
5. All of the respondents satisfy the minimum 
requirements for teaching in the Georgia 
public schools. 
6. Despite the fact that the Atlanta Public 
School System offers financial assistance for 
further study only 50 per cent of the respondents 
have studied beyond the four year degree. 
7. Nearly one-half of the respondents were origi¬ 
nally trained in the field of education. 
d. Only 52 per cent of the respondents indicated 
that they had taken a course in the teaching 
of mathematics. 
9. The responses are indicative of the type of 
preparation received in Georgia schools, because 
60 per cent of the respondents received the 
Bachelor's Degree from a Georgia school while 
41 per cent chose a Georgia institution for 
graduate study. 
10. The respondents should be aware of the principles 
of child psychology as they relate to teaching. 
11. The teacher-pupil ratio in the classrooms of 
respondents is greater than that recommended 
by authorities. 
12. The respondents are in basic agreement with 
research as to what the goals of arithmetic 
teaching should be. 
13. Respondents agreed with the posture of author¬ 
ities on all aspects of child growth and develop¬ 
ment but felt the textbook could serve as an 
acceptable guide to what should be taught and 
when. 
61 
14. respondents were in basic agreement with. 
research as to what methods are effective for 
maximum growth in arithmetic, but there was 
inconsistency manifested by the respondents' 
acceptance of memorization as a pre-requisite 
to mastery and the use of homework as an aid 
to understanding. 
15» The respondents' position as to their con¬ 
ceptualization of meaning in arithmetic coin¬ 
cided with seven out of the eight items 
supported by research. 
16. Respondents and authorities differed on only 
one item designed to determine the role of 
practice—respondents tended to over-rate games 
as a means of providing needed practice. 
17. Respondents and research agreed that learning 
by discovery is an important feature of the 
modern arithmetic program. 
lb. Respondents are aware of the relationship between 
arithmetic and other subject areas but do not 
feel that problem-solving techniques are trans¬ 
ported from one area to another. 
19. The position of respondents coincided with that 
of research on all but one of the items related 
to evaluation. Respondents feel that standar¬ 
dized tests measure both skills and understandings, 
but research studies fail to support this opinion. 
20. Respondents we re in basic agreement with research 
as to their conceptualization of learning theories 
despite the fact that respondents rejected the 
statement that learning should be based on concept 
formation. 
21. The chi square test of significance shows that 
there is no significant difference in the answers 
given by respondents and those of research studies. 
Conclusions 
The major findings appear to warrant the following 
conclusions: 
1. Major findings one through eleven would seem to 
indicate that these respondents were reasonably 
representative of classroom teachers in the public 
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schools, therefore their responses may not he 
said to have been abnormally tilted or distorted 
because of sex, age, professional experience, 
grade taught, size of class, major areas of 
training, or length of formal preparation. 
2. The objectives of a modern arithmetic program 
should be those supported by research and re¬ 
ported in the literature. 
3. The respondents believe that a practical 
knowledge of various aspects of child growth 
and development is essential to the successful 
teaching of arithmetic. 
4. The respondents do not totally accept the 
modern methods of teaching arithmetic, inasmuch 
as there was manifested a great degree of 
inconsistency in the accepting or rejecting of 
various items in this category. 
5. While respondents expressed acceptance of the 
meaning theory this acceptance was not sup¬ 
ported by practice as reflected in answers to 
other items of the instrument. 
6. Respondents were not consistent in their con¬ 
ceptualization of what methods for providing 
practice are most acceptable. 
7. The respondents appear to accept features of 
the "new" arithmetic selected for inclusion in 
the questionnaire. 
b. Teachers are aware of the theory involved in 
relating arithmetic to other areas but do not 
appear to know how to transport learning in 
one area to learning in another. 
9. Respondents are aware of the various aspects 
of evaluation as they relate to growth in 
arithmetic. 
10. The respondents in this study allegedly accept 
the meaning theory but reject it in actual 
practice as shown by their rejection of other 
important aspects of acceptable learning theory. 
Implications 
The findings and conclusions stemming from the 
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analysis and interpretation of the data gathered in this 
study would appear to warrant the single implication that 
there is incomplete understanding, acceptance, and 
utilization in practice, on the part of the respondents, 
of the findings of published research as they relate to 
the teaching of arithmetic. 
Recommendations 
As a result of the findings, conclusions, and impli¬ 
cations of this study, the following recommendations are 
made : 
1. It is recommended that persons of similar 
backgrounds as the respondents in this study 
be encouraged or required to take both a 
content course and a methods course in arith¬ 
metic which are consistent with the recom¬ 
mendations of research. 
2. It is recommended that in-service courses be 
arranged for those teachers who profess a lack 
of knowledge of the techniques required for 
teaching by the discovery method. 
3. It is recommended that teachers become more 
professional to the extent that they seek to 
keep abreast of what is being done in the 
field of education. 
4. It is recommended that teacher-training insti¬ 
tutions reexamine their programs and implement 
their curricula to include courses based on less 
traditional methods of teaching arithmetic. 
5. It is recommended that in school systems similar 
to the one from which the sample for this study 
was drawn, personnel arrangements be made to 
insure that teachers who are interested as well 
as competently trained be assigned as mathematics 
instructors in grades five and six. 
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3632 Clovis Court, N. W. 
Atlanta, Georgia 3C331 
August 22, 1966 
Dear Colleague: 
I am conducting a study to ascertain opinions of 
teachers about the teaching of arithmetic. I earnestly 
solicit your cooperation in completing the enclosed 
inquiry blank which should require no more than ten 
minutes of your time. A self-addressed envelope is 
provided for returning the blank to me. 
There is no need to sign your name. The results 
of this study will be incorporated in a thesis for the 
Master of Arts Degree at Atlanta University. 
I realize that teachers are bombarded with forms 
to complete, but I hope you will feel that the nature 
of your work warrants contributing to educational research. 
Sincerely yours, 
Jennie J. Jones 
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RESEARCH FINDINGS IN ARITHMETIC 
PART I 
Please fill in all of the blank spaces provided for 
your response. 
1. Sex: Male Female 
2. Age: Belov/ 25 25-35 35-50 above 50_ 
3. Formal training: 
a. Undergraduate- Number years Degree(s) 
Location  
b. Graduate- Number boon’s Degree(s) 
Location  
c. Postgraduate- Number hours Degree!s) 
Location 
4. Field of concentration: 
a. Undergraduate- Major Minor 
b. Graduate- 
5. Type(s) of Georgia Certificate(s) held by you:  
6. List any courses you have had in the teaching of 
arithmetic : 
C our s e Da t e  
C our s e Da t e  
7. List courses you have had in Educational psychology: 
Course Date  
Cours e Pat e  
b. Grade(s) you are presently teaching:  
9. Number of pupils in your class (if your school is 
departmentalized or if you do team-teaching please 
list the average number in your arithmetic classes): 
10. Number of year’s as a teacher: 
a. Total years anywhere  
b. Total years in the elementary school 




A. GOALS AND OBJECTIVES 
Please check "A" if you agree with the statement or 
»'D" for disagree. 
1. Learning in arithmetic is a developmental process. 
2. Learning in arithmetic should involve stereotyped 
reactions. 
3. The central issue in arithmetic is that children 
shall see structure in what they learn. 
4. To learn arithmetic pupils must learn number names, 
number signs and the number system. 
5. The learning of arithmetic need not follow a 
sequential pattern. 
6. Emphasis should be placed on the use of concrete 
materials during early instruction in arithmetic. 
7. An important function of the arithmetic curriculum 
is the satisfying of the demands of society. 
b. Pupils in arithmetic succeed only by memorizing the 
basic number facts. 
9. The arithmetic program should provide a wide variety 
of learning experiences that will insure the ability 
of the learner to apply arithmetic skills in social 
situations. 
10. Arithmetic teaching should provide mental discipline 
through the intellectual operations used. 
11. A goal of arithmetic teaching is to provide an oppor¬ 
tunity for arithmetic experiences based on community 
needs. 
12. The goals should be: 
a. Mastery of fundamentals. 
b. Memorization of facts. 
c. Preparation for high school and college. 
d. formation of concepts. 
e. Skill in computation along with quan¬ 
titative thinking. 
f. Provision of opportunities for integrating 
the mathematical and social phases of 
arithmetic. 
B. CHILD GROWTH AND DEVELOPMENT 
Teachers now recognise that there is such a thing 
as arithmetic readiness. 
Movement of certain topics upward in the arithmetic 
program is based on research studies. 
Research shows that some of the topics currently- 
studied in grade eight are beyond the interest 
level and maturity level of the pupil. 
Topics that were once covered completely in one 
year (measures for example) are now spread over 
several years because of a better understanding 
of the developing interests and needs of children. 
Most textbooks are so designed as to be followed in 
the planning of what should be taught and when. 
No combination of experiences will make the child 
ready for a learning opportunity if his level of 
mental maturity is below that desired for effec¬ 
tive learning. 
C. METHODS 
All arithmetic which is worth learning can be learned 
through the medium of activities. 
Pupils are motivated to learn new processes through 
meaningful teaching. 
Individualized instruction produces better results 
than group processes. 
Estimating answers has no real value. 
The teaching of mathematical vocabulary has an effect 
on problem solving in arithmetic. 
Many students use the trial and error method of 
problem solving in arithmetic. 
The ability to do arithmetic correlates more closely 
to mastery of arithmetic concepts than to general 
intelligence. 
Best results are obtained when correct process is 
emphasized rather than correct answers. 
Home work aids in understanding arithmetic. 
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iü. The learning of the multiplication tables is essen¬ 
tial to mastery of the multiplication and division 
algorisms. 
D. MEANING IN ARITHMETIC 
1. Teaching meanings refers to teaching the why of a 
process. 
2. Pupils who are taught by the meanings theory learn 
through discovery. 
3. Meaning is the import of relationships inherent in 
number study. 
4. The use of concrete materials leads pupils to dis¬ 
cover the meanings of algorisms. 
5. Meanings are not comprehended through the study of 
unrelated or isolated elements. 
6. Teaching meanings, while ignoring other methods, is 
the most effective way of assuring pupil success in 
arithmetic. 
7. Meaningful learning is achieved only through the 
following of a proper sequence in mathematical 
experiences. 
b. The comprehension of meanings represents a concept. 
E. TIE ROLE OP PRACTICE 
1. A more desirable term for drill is practice. 
2. Research indicates that we can dispense with drill 
in arithmetic. 
3» Drill should follow, not precede, the development 
of meaning. 
4. The tendency today is to get away from the mere 
memorization of tables. 
5. Less practice is required if it follows meaningful 
experience. 
6. Research has not discovered any means of deter¬ 
mining the amount of practice nor the spacing of 
it. 
7. Teachers often fail to provide for desirable 
distribution of practice items. 
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A 
b. Games for fixing skills are a sure-fire method of 
giving pupils the needed practice in basic facts.   
F. FEATURES OF THE MODERN ARITHMETIC PROGRAM 
1. "New" arithmetic refers to the method or technique 
of teaching the subject.   
2. According to the approach of teaching arithmetic now 
being used learning depends on establishing patterns.   
3. Studies disclose that very few elementary school 
teachers are prepared to teach by the discovery method.  
4. To teach the "new" arithmetic, one needs to be a 
mathematical geniu .   
5. In the modern arithmetic program the child learns 
nothing new after the primary level.   
6. One important feature of the "new" arithmetic is that 
children learn by discovery. . -  
G. ARITHMETIC AND OTHER SUBJECT AREAS 
1. Problem solving is a major objective of other areas 
as well as that of arithmetic.   
2. Reading difficulties often affect understanding of 
arithmetic.   
3. There are many opportunities to rela.te arithmetic to 
the social sciences.   
4. A child who is able to solve problems in arithmetic 
easily encounters little difficulty in solving 
problems in other ways.   
5. Number experiences can easily be related to music and 
a t.   
6. Mastery of arithmetic results in a noticeable 
behavioral c ang .   
7. Opportunities for teaching arithmetic are easily 
related to the teaching of scientific concepts.   
H. LEARNING THEORIES 
1. Much of the new arithmetic is based on developing a 
consistent and logical basis for determining logical 
answers.  
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2. Mach, of modern arithmetic involves a concrete-to- 
abstract, language-to-symbols approach. 
3. One acquires a concept when he is able to make a 
generalization based on past experience. 
4. There is occuring a shift from content to be 
learned to the method of learning. 
5» Today we believe that all learning should be based 
on concepts rather than on facts and information. 
6. The whole is more than the sum of its parts. 
7. Concepts occur first, then facts and information 
assume meaning in terms of the whole. 
b. The base upon which most modern arithmetic is 
founded is the set theory. 
I. EVALUATION 
1. The chief criticism of evaluation instruments is 
that they do not measure a pupil's understanding 
of the number system. 
2. Standardized tests measure both skills and 
understandings. 
3. Speed may be considered a guarantee of mastery. 
4. The interview technique may reveal mental reactions 
which cannot be revealed in any other way. 
5. One purpose of evaluation is to improve instruction. 
6. A valuable technique for obtaining evidence of 
growth is observation. 
7. The information desired should be considered in 
choosing the type of evaluation to be used. 
b. Evaluation should be continuous and cooperative. 
9. A purpose of evaluation is to motivate learning. 
10. Children differ in the ease with which they learn 
skills• 
11. Children vary in the degree of skill which they 
finally attain. 
APPENDIX B 
CHI SQUARE VALUE OP GOALS AND OBJECTIVES 
Item 0 E 0—E (0-E)2 
(0-E)2 
E 
1 97 79 16 324 4.101 
3 21 16 324 15.429 
2 67 79 16 64 0.610 
13 21 6 64 3.041 
5 26 79 53 2607 35.405 
74 21 53 2607 133.667 
7 72 79 7 49 0.620 
26 21 7 49 2.333 
9 95 79 16 256 3.241 
5 21 16 256 21.190 
10 61 79 2 4 0.051 
19 21 2 4 0.090 
12 
c- 39 79 40 1600 20.253 
61 21 40 1600 76.190 
d- 96 79 19 361 4.566 
2 21 19 361 17.190 
f- 95 79 16 256 3.241 
5 21 16 256 12.190 
Total X2 = 353.610 
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CHI SQUARE VALUE OP CHILD GROWTH 8c DEVELOPMENT 
Item 0 E 0-E (0-E)2 (0-E)
2 
E 
1 37 73 14 196 2.636 
13 27 14 196 7.260 
2 30 73 7 49 0.672 
20 27 7 49 1.312 
3 33 73 20 400 5.450 
47 27 20 400 14.310 
4 93 73 20 400 5.450 
7 27 20 400 14.310 
5 53 73 20 400 5.450 
47 27 20 400 14.310 
6 72 73 1 1 0.013 
23 27 1 1 0.037 
Total X2 : r 73.260 
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CHI SQUARE VALUE OE METHODS 
Methods 0 E 0-E (0-E)2 (0-E)
2 
E 
1 33 71 13 324 4.561 
47 29 13 324 11.172 
2 ys 71 27 729 10.220 
2 29 27 729 25.139 
3 6y 71 2 4 0.056 
31 29 2 4 0.136 
4 14 71 57 3249 45.761 
56 29 57 3249 112.035 
5 36 71 15 335 3.169 
14 29 15 335 7.759 
6 39 71 15 324 4.561 
11 29 16 324 1.171 
7 62 71 y 31 1.141 • 36 29 9 31 2.793 
« 93 71 22 464 6.317 
7 29 22 464 16.690 
y 71 71 0 0 0. 
29 29 Ü 0 0. 
10 30 71 9 31 1.141 
20 29 9 31 2.793 
Total X2 = 267.116 
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CHI SQUARE VALUE OE MEANING IN ARITHMETIC 
Meaning 0 E 0-E (0-E)2 (0-E)
2 
E 
1 «9 74 15 225 3.041 
11 26 15 225 0.654 
2 as 74 14 196 2.649 
12 26 14 196 7.536 
3 05 74 11 121 1.635 
15 26 11 121 4.654 
4 a9 74 15 225 3.041 
li 26 15 225 0.654 
5 ao 74 6 36 0.406 
20 26 6 36 1.362 
6 15 74 59 3461 47.039 
05 26 59 3401 133.005 
7 59 74 15 225 3.041 
41 26 15 225 0.654 
5 91 74 17 209 3.770 
9 26 17 209 10.000 
Total X2 = 240.911 
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CHI SQUARE VALUE OP THE ROLE OP PRACTICE 
Item 0 E O-E (0-E)2 (0-E)
2 
ir 
1 94 72 22 434 6.722 
6 23 22 434 17.235 
2 17 72 59 3431 43.347 
33 23 59 3431 124.236 
3 92 72 20 400 5.556 
« 23 20 400 14.236 
4 32 72 10 100 1.339 
13 23 10 100 3.571 
5 74 72 2 4 0.055 
26 23 2 4 0.142 
6 31 72 9 31 1.125 
19 23 9 31 2.393 
7 34 72 12 144 2.000 
14 23 12 144 5.142 
« 54 72 13 324 4.500 
46 23 13 324 11.214 
Total X2 . 243.516 
ai 
CEI SQUARE VALUE OP PEATURES OP THE 
MODERN ARITHMETIC PROGRAM 
Item 0 E 0-E (0-E)2 (0-E)
2 
E 
1 04 60 24 576 9.600 
16 40 24 576 14.400 
R ai 60 21 441 7.350 
19 40 21 441 11.025 
3 ao 60 20 400 6.667 
20 40 20 400 10.000 
4 4 60 56 3136 52.267 
96 40 56 3136 76.400 
5 23 60 37 1369 22.617 
77 40 37 1369 34.225 
6 09 60 29 641 14.017 
11 40 29 641 21.025 
Total X2 = 261.793 
GHI SQUARE VALUE OE ARITHMETIC 
AND OTHER SUBJECT AREAS 
Item 0 E O-E (0-E)2 (0-E)
2 
E 
1 9» 79 19 361 4.570 
2 21 19 361 17.190 
2 93 79 14 196 2.416 
7 21 14 196 9.333 
3 96 79 19 361 4.570 
2 21 19 361 17.190 
4 54 79 25 625 7.911 
46 21 25 625 29.762 
5 63 79 4 16 0.203 
17 21 4 16 0.762 
6 44 79 35 1225 15.506 
56 21 35 1225 56.333 
7 66 79 7 49 0.620 
14 21 7 49 2.333 
Total X2 - 170.701 
«3 
CHI SQUARE VALUE OE LEARNING THEORIES 
Item 0 E 0-E (0-E)2 (0-E)
2 
E 
1 91 74 17 209 3.905 
9 26 17 209 11.115 
2 09 74 15 225 3.041 
11 26 15 225 0.654 
3 9Ü 74 16 256 3.459 
10 26 16 256 9.046 
4 03 74 9 01 1.095 
17 26 9 01 3.115 
5 42 74 32 1024 13.030 
50 2b 32 1024 39.305 
b 45 74 29 041 11.365 
55 26 29 041 32.346 
7 00 74 6 36 0.406 
20 26 6 36 1.305 
o 03 74 9 01 1.095 
17 26 9 01 3.115 
Total X2 = 147.245 
«4 
CHI SQUARE VALUE OF EVALUATION 
Evaluation 0 E 0-E (0-E)2 (0-E)
2 
E 
1 33 31 2 4 0.049 
17 19 2 4 0.029 
2 57 «1 23 529 6.531 
43 19 23 529 27.842 
3 19 31 62 3844 47.457 
31 19 62 3844 202.421 
4 88 31 7 49 0.065 
12 19 7 49 2.579 
5 36 81 5 25 0.309 
14 19 5 25 1.316 
6 97 81 16 256 3.160 
3 19 16 256 13-474 
7 95 81 14 196 10.421 
5 19 14 196 2.420 
« 97 81 16 256 3.160 
3 19 16 256 13.474 
y 73 81 8 64 0.790 
27 19 8 64 3.368 
10 93 81 17 289 3-560 
2 19 17 289 15.211 
Total X2 = 357.346 
